ABSTRACT reochromis niloiicus fingeriings with initial body weight and length ranging from 20 to 39.5g and from 10 to 13.5cm., respectively .were reared in two cement ponds at a density of 4 fish/m". The two cement ponds were divided into five equal divisions (partitions) by nets. Fishes in each partition were fed on one of the experimental diets at 3% of body weight 6 times a week for a period of 130 days.
INTRODUCTION
Fish represent one of the most important sources of animal protein. Tilapia are the third largest group of farmed finfish species after carp and salomonids (FAO, 1997) . EL-Sayed (1999) mentioned that tilapia have gained a great culture potential in many tropical and subtropical regions of the world. Among tilapia species. Oreochromis niloticus represents the most suitable for fish culturing in Egypt (Bayoumi, 1987) .
Raga-b Abd El-Regal Mohammed Wannigama et al (1985) found that Oreochromis niloticus a*are^ from 22-30g to 7 7 !07g in cages, held in freshwater and fed diets containing 19, 20, 25 and 29% protein, the best growth rate was found for 20% protein level, Siddiqui et al (1988) obtained maximum growth v-'ith a 30% prounn diet (vs 20, 40 and 50% protein) of O. niloticus reared from about 40 to 111.3 163g in concrete tanks. De-Silva and Gumasekera (1989) demonstrated that the most economical dietary protein requirement for young tilupia was 28°o, while maximum growth rale was achieved at about 34% protein Sweilum (1995) reported that food conversion of Tilupia nilotica under polycuiture system was decreased with increasing 'dietary protein level. In euliuring fish in captivity, nothing is more important than sound nutrition and adequate feeding. If the feed is not consumed by the fish or if the fish are unable to utilize their feed, then will be no growth. However, the feeding programme differed from one farm to another Some fish farmers feed their stocks on wheat bran as a common and available diet, while others mix wheat bran with one of animal or plant protein source, in addition, the majority of fish farms depend upon the formulated dry fish feed containing different protein levels in order to increase the production of the farm. Therefore, the present research aims to study the effects of dietary protein sources on growth rate of O. niloticus and fish performance alongside the economical evaluation for the investigated diets.
MATERIAL AND METHODS
This stud) was carried out at Al-Kanater Fish Research Station, Al-Kanater Al-Khayria . Qalubia, Egypt,
Experimental ponds;
Two cement ponds were divided into 5 equal division each of an area about 20nr , using fine meshed nets made of naylon. Bottom of these ponds was covered with 10cm of sandy clay loam soil. Ponds were supplied by fresh water from River Nile throughout Darawa canal. About thirty percent of the water volume was drained and replenished daily Throughout the experimental duration, water depth was maintained at 100-120cm. Fingerlings of O. niloticus with initial weight rangffig from 20 to 39.5g and initial length ranging between 10 and 13.5 cm were randomly distributed at a rate of 4 fish/m" into the experimental groups. Each partition (group) was fed on one of the experimental diets which including wheat bran alone to feed fishes in Oreochromis nUotieus and 13.5 cm were randomly distributed at a rate of 4 fish/m into the experimental groups. Each partition (group) was fed on one of the experimental diets which including wheat bran alone to feed fishes in the partition No. 1, wheat bran and soybean for the partition No.2,, wheat bran mixed with fish meal for the partition No3, two balanced diets containing 20 and 25% protein for feeding fishes in the partitions No.4 and 5 respectively. The ingredients were mixed and formulated as finely pellet diets. Crude protein, . lipid and. fiber were calculated according to NRC (1993) . Constituents and a proximate chemical composition of the experimental diets are given in Table (1) . Feeds were offered to fish once daily at a rate of 3% of body weight 6 times a week for 130 days (from July to November. 2000), Random samples of the reared fish (about 30%) from each experimental groups were monthly weighed to the nearest 0.1 g and measured to the nearest 0.1 cm. Weight of the supplementary feeds was readjusted according to the increase in fish body weight. Feed intake, body weight were recorded every month and the feed conversion ratio were calculated. Feed consumed, feed costs and costs of producing one kg fish of each group were calculated using the ingredient cost in effect at that time.
Fish performance was calculated from the following equations: Average daily gain (ADG) = (Final weight -initial weight)/period in days Specific growth rate (SGR)= 100 [(In final weight -In initial weight)/period in days]
(Final weight -initial weight) / days Growth rate = X 100 (Final weight + initial weight)/2 According to Winberg (1960) .
Feed conversion ratio (FCR) = (Feed intake (g)/weight gain (g)) Soil chemical properties were determined according to Jackson (1967) . Water temperature was recorded daily, while water quality parameters including: dissolved oxygen at 9.0 am., water pH, electrical conductivity, water alkalinity and water hardness were determined according to the standard methods of American Public Health Association, APHA (1993) .
Statistical analysis of variance (ANOVA) was carried out according to Sendecor and Cochran (1980) . The significance of differences among treatments was determined using least significant
RESULTS AND DISCUSSION
Water quality of the experimental ponds is recorded in Table  ( 2). The results indicated that water temperature ranged from 27.5 to 28.5°C with average of 28 ± 1°C. Water pH was slightly alkaline, where it ranged from 8,13 to 8.17, the electrical conductivity of water ponds varied between 315 and 350 mhos/cm, water alkalinity varied in a narrow range, between 180 and 185 mg CaCOj/L, while total hardness varied from 162,5 to 175 mg CaC0 3 /L. Properties of soil ponds were slightly alkaline, its organic matter percentage was 1.6% and the electrical conductivity was 450 mhos/cm at 25°C. The above mentioned ranges are near to the suitable conditions for culturing O. niloticus. Moreover, the results confirming that water quality and soil properties were within the suitable range for fish farming as mentioned by Hepher and Pruginin (1981) .
With respect to growth rate of O. niloticus, results in Table (3) and Figures. (1, 2 & 3) showed that, firstly, there is no noticable differences between initial fish body weight of all groups (Fig. 1) but the difference between final weights was significant due to the different diets (Fig. 2) . With respect to monthly increament in body weights, results showed that fish weight gradually increased throughout period of the study and the growth rate of O. niloticus increased with the increase in protein percent in the added diet. Moreover, growth rate of the reared fishes also differed according to the variation in protein source. Fish fed on the balanced diets containing 20 or 25% protein partitions No. 4 and 5 showed the highest growth rate (0.82 and 0.86, respectively), while the lowest growth rate was attained with a diet containing one source of protein either plant or animal protein.
Values of growth rate for the different diets ranged between 0.63 and 0.86. These results agree with results of Al-Ogaiiy etal. (1996) who respected that growth rate of O. niloticus differed according to protein percent in the diet.
Growth performance: The present results (Table 4) showed thai the average of final body weight differed from one division to another according to the type of the diets. The highest final body weight (93.86g) was recorded in the partition No. 5 where fishes fed on the balanced diet containing 25% protein followed by those fed on the diet containing 20% protein (partition No. 4), whereas the lowest final body weight (68.98g) was found with fish fed on wheat bran Oreochromis niloticus weight (93.86g) was recorded in the partition No. 5 where fishes fed on the balanced diet containing 25% protein followed by those fed on the diet containing 20% protein (partition No. 4), whereas the lowest final body weight (68.98g) was found, with 1 fish fed oh wheat bran alone (partition No. 1). The statistical analysis showed that there is no significant difference between final body weight of fishes in partitions No. 4 and 5 where fish fed balanced diets (20 & 25%), while the difference between fishes fed the two balanced diets and that containing one of protein source either soybean (gxxmp No. 2) or fish meal (group No. 3) was significant. On the other hand, results indicated that there is no significant difference between final fish weights which fed the diet containing wheat bran plus fish meal (partition No. 3) and that contained wheat bran plus soybean (partition No. 2), Table (4). These results agree with finding of Wang et al. (1985) and Kheir and Sweilum (1997) whom reported that growth of tilapia affected by protein percent in the feeding diet. Gunasekera el al. (1995) mentioned that O. niloticus maintained on 10 and 17% protein levels showed lower growth rate compared to those of the higher protein levels.
Similar trend was achieved with final body length. The highest body length (17.4 cm) was observed for fish fed the diet containing 25% protein (group No. 5) while the lowest length (15.57cm) was found for fish fed wheat bran alone (group No. 1). With respect to gain in fish weight, results indicated that it ranged between 40.42g and b7.09g per fish after 130 days. The highest weight gain (67.09g) was obtained for fish fed on the diet containing 25% protein, while the lowest value (40.42g) was recorded for fish fed on wheat bran. At the same time, data indicated that weight gain percentage increased as the protein level increased in the diet. The maximum percentages in weight gain (250 and 226) were attained for fish fed on the two balanced diets containing 25 and 20%, respectively, while the lowest percentage weight gain (141.5%) was found in the first division where fish fed wheat bran alone (Table,4 ). This result agrees with those of Hassanen (1986) who pointed out that percentage in weight gain for O. niloticus increased with the increase in protein percent in the artificial diets. Concerning the changes in average daily gain (ADG) and specific growth rate (SGR) of O. niloticus as affected by the experimental diets, the present results indicated that the maximum ADG (0.52 g/fish/day) and the highest SGR (0.96% g) was noticed in the partition No. 5 where fish fed the balanced diet (25% protein).
protein level in the diets, moreover, the animal protein source was better than plant protein for fish growth. The above results agree with previous results of many studies, Siddiqui et al (1988) found that the highest SGR tor O. niloticus the highest protein percent in the experimental diets. Fineman-Kalio and Camacho (1987) reported that a diet containing 30% protein level produced better growth than 20 or 25% protein level when fed to O. niloticus. Gumasekera et al (1995) and Goda (1996) found that ADG of O. niloticus increased with the increase in protein level in the artificial diets. On the other hand, the results disagree with result of Clark ef al. (1990) who mentioned that ADG and SGR were not significant for Florida red tilapia when fish ieed diets containing 20%, 25% and 30% dietary protein level.
For indicating the variations in the condition factor of O. niloticus fed on the different diets, present results (Table, 4) showed that there is no noticable trend for their condition factor. This result may be due to that the variations in total body length was not significant. On the other hand, it can be noticed that condition factor of reared O. niloticus at the end of the study was higher than that of the initial in all groups.
Table (5) showed that the highest feed conversion ratio (FCR) (3.35) was attained for fish fed wheat bran while the lowest FCR (2.37) was found for fish fed the balanced diet containing 25% protein (partition No. 5). This result agrees with result of Sweilum (1995) who reported that FCR of O. niloticus under a polyculture system was decreased with increasing dietary protein levels. On the other hand, this result disagrees with the finding of Watanabe et al. (1990) who reported that FCR for fish fed on diet of 28% protein was lower than for those fed the 32% protein.
Economic evaluation:
Feed costs and cost ofproducingonekgof fish are shown in Table (5) . Results showed that feed intake differed from one partition to another according to monthly increament in fish body weights. The highest feed intake (consumed) kg/partition was attained for fishes fed the balanced diet containing 25 protein while lowest quantity was observed in the first partition. So the lowest and the highest feed costs was attained in the first and the fifth partitions respectively. Due to the difference in price of the experimental diets, results showed that balanced diet containing 20% protein represent the most economical diet where cost of producing one kg fish was 1.97 L.E. compared with the other diets. Results also showed that although the diet containing 25% protein gave the highest fish production and the lowest feed Effect of dietary protein source on growth of Oreochromis 157 niloticus conversion ratio as shown in partition (No. 5), otherwise, cost of producing one kg fish was higher than that of diet containing 20% protein. Feasibility study found the relationship between the total cost of diets and production of each diet separately. From these results, it could be concluded that a diet formulated from local ingredients such as wheat bran, soybean and fish meal and containing 20% protein considere the economical diet for feeding O. niloiicus in the fish farms. 
